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DETAILED ACTION 

1. A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 117(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicants submission filed on December 2, 2003 has been entered. 

2. This office action is in response to Amendment C, paper number 10, which was filed 
December 8, 2003. Claims 2-12 and 14-17 are presented for examination. 

3. The text of those sections of Title 35, U.S. code not included in this office action can be 
found in a prior office action. 

Claim Objections 

4. Claim 17 is objected to because of the following informalities: In line 1, "Apparatus 
comprising:" should read "An apparatus comprising:". Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

5. Claims 15-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Stefaniak et 
al. (USPN 6,658,448) (hereinafter Stefaniak) in view of Combs et al. (USPN 6,665,701) 
(hereinafter Combs). 
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As per claim 15, Stefaniak discloses a method for providing multimedia functionality in a 
homogeneous multiprocessor environment comprising the steps of: 

identifying available processing resources in the homogeneous multiprocessor 
environment (col. 5 line 47 - col. 6 line 6, "The block labeled Available Processors in Fig. 4 
indicates the processors available in the system to be assigned to Affinity Group objects. Thus, 
all 8 processors shown in 48A through 48C are available to be assigned to Affinity Group objects 
42, 43, and 44"); 

allocating the available processing resources among the tasks based on the capabilities of 
each of the available processing resources and the processing requirements of each of the tasks 
(col. 6 lines 7-25, "rules are specified that associate specific tasks with affinity groups", wherein 
the rules are defined within a specific API and assigns a task to a specific processing resource 
based on characteristics associated with the task and the processor affinity groupings); and 

performing the tasks using the available processing resources to produce resulting data 
(col. 6 lines 26-47, "a thread of task X is scheduled for execution on the processors in the affinity 
mask of task X by the scheduler algorithm of the Windows NT operating system"). 

Combs discloses the following limitations not shown by Stefaniak, specifically queuing 
tasks (col. 5 lines 38-52, "A task-oriented resource is a resource for which requests are queued 
and serviced by the resource one at a time"); and 

providing to the available processing resources functional programs and initial data 
corresponding to the tasks (col. 7 line 66 - col. 8 line 35, "The operating system call interface 
provides to an application program functions that the application program can invoke to read and 
write data to and from the hard disk, transmit data over physical data transmission networks to 
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remote computers, print files on a printer, and other such tasks", "The RAAU [remote access 
agent user] may also be implemented as a set of library functions that are linked to the 
application program, and therefore, together with the application program, constitute a single 
executable process on a computer"). 

It would have been obvious to one of ordinary skill in the art to combine Stefaniak with 
Combs since Stefaniak discloses an efficient method of identifying available processing 
resources and assigning tasks to those resources based on characteristics associated with those 
tasks and resources, but fails to provide additional scheduling flexibility. Although the resources 
of Combs are related more to peripheral devices than processors in a homogeneous system, the 
operating system functionality and scheduling technique is applicable, and provides an advantage 
over Stefaniak. Specifically, Combs allows tasks to be queued at a resource, allowing tasks that 
are not to be executed until later to be scheduled for execution. Additionally, Combs provides 
the benefit of being able to identify the type of task, and package together in the system call the 
functional programs associated with that task, such that the operating system can process the task 
regardless of its functionality. This would allow greater flexibility in assigning a task to a 
processing resource. That is, rather than scheduling a task based solely on the type of task, other 
factors could be taken into account and given greater importance, since the processor will have 
the available libraries passed to it in order to process the task. 

As per claim 16, Stefaniak discloses a method for providing multimedia functionality in a 
homogeneous multiprocessor environment comprising the steps of: 
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identifying available processing resources in the homogeneous multiprocessor 
environment based solely on the capabilities kept track of remotely (col. 5 line 47 - col. 6 line 6, 
"The block labeled Available Processors in Fig. 4 indicates the processors available in the 
system to be assigned to Affinity Group objects. Thus, all 8 processors shown in 48A through 
48C are available to be assigned to Affinity Group objects 42, 43, and 44", wherein the 
monitoring of resources is performed remotely, as disclosed by Combs, and discussed below); 

allocating the available processing resources among the tasks (col. 6 lines 7-25, "rules are 
specified that associate specific tasks with affinity groups", wherein the rules are defined within 
a specific API and assigns a task to a specific processing resource based on characteristics 
associated with the task and the processor affinity groupings); and 

performing the tasks using the available processing resources to produce resulting data 
(col. 6 lines 26-47, u a thread of task X is scheduled for execution on the processors in the affinity 
mask of task X by the scheduler algorithm of the Windows NT operating system"). 

Combs discloses the following limitations not shown by Stefaniak, specifically queuing 
tasks (col. 5 lines 38-52, "A task-oriented resource is a resource for which requests are queued 
and serviced by the resource one at a time"); 

keeping track, remotely from the resources, of the capabilities of all available processing 
resources (Abstract, "Application programs request allocation of resources from a local 
distributed resource allocator applications program interface. Application programs request 
allocation of resources from a remote distributed resource allocator system process via a resource 
allocator access protocol"); and 
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providing to the available processing resources functional programs and initial data 
corresponding to the tasks (col. 7 line 66 - col. 8 line 35, "The operating system call interface 
provides to an application program functions that the application program can invoke to read and 
write data to and from the hard disk, transmit data over physical data transmission networks to 
remote computers, print files on a printer, and other such tasks", "The RAAU [remote access 
agent user] may also be implemented as a set of library functions that are linked to the 
application program, and therefore, together with the application program, constitute a single 
executable process on a computer"). 

It would have been obvious to one of ordinary skill in the art to combine Stefaniak with 
Combs for reasons discussed above in reference to claim 15. 

6. Claims 2-3, 5-12, 14, and 17 are rejected under 35 U.S.C 103(a) as being unpatentable 
over Stefaniak in view of Combs in view of Borrill (USPN 6,496,922). 

As per claim 2, Borrill discloses the following limitations not shown by the modified 
Stefaniak, specifically the method of claim 15 wherein a plurality of processors of the 
homogeneous multiprocessor environment are capable of executing a first instruction of a first 
instruction set and a second instruction of a second instruction set (col. 3 lines 46-62, "The 
current invention is described herein in an embodiment for statelessly executing instructions 
written for multiple, different instruction set architectures on a single platform"). 

It would have been obvious to one of ordinary skill in the art to combine the modified 
Stefaniak with Borrill since the modified Stefaniak allows a task to be bundled with its 
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functional programs such that any processor would have the available libraries to process it, but 
does not take into account system calls that originate from different types of systems. With the 
increasing development of different types of instruction set architectures, a need exists to create 
compatibility between platforms. Borrill provides a way of emulating different instruction set 
architectures through conversion and look-up tables, such that any type of task from any type of 
instruction set architecture can be executed on a single hardware platform. 

As per claim 3, Borrill discloses the method of claim 2 wherein the first instruction and 
the second instruction share an identical bit pattern but perform different operations (col. 4 lines 
5-14, "Three bits will identify eight different instruction set architectures, so the number of bits 
for the tags T0-T8 [corresponding to instructions 70A-78A, respectively] may be varied 
depending upon how many instruction set architectures are to be accommodated", wherein the 
same bit pattern may be interpreted differently based on the three bit long identification code that 
identifies the type of instruction). 

It would have been obvious to one of ordinary skill in the art to combine Stefaniak, 
Combs, and with Borrill for reasons discussed above in reference to claims 15 and 2. 

As per claim 5, Borrill discloses the method of claim 3 further comprising the step of: 
converting a functional program of the functional programs expressed using the first 
instruction set to an equivalent functional program expressed using the second instruction set 
(col, 5 lines 19-29, "The function of the DDU's is to convert the incoming instructions into 
instructions that are recognizable by the native processor 90. This involves translating 
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instructions one-to-one from the non-native ISA to the native ISA [which can be done by a look- 
up table]; converting complex instructions into several native ISA instructions [e.g., complex 
x86 instructions may translate into several VLIW instructions]; implementing condition codes of 
the non-native ISA as native-ISA condition codes; and so on"). 

It would have been obvious to one of ordinary skill in the art to combine Stefaniak, 
Combs, and with Borrill for reasons discussed above in reference to claims 15 and 2. 

As per claim 6, Borrill discloses the method of claim 3 wherein the tasks comprise: 

x86 processing; 

graphic image processing; 

video processing; 

audio processing; and 

communication processing (col. 3 lines 46-62, "It is equally applicable to the execution 
of any set of instructions, even different sets of different original sizes, on the single platform 
using instructions of greater length than the original, non-native instruction set architecture^]", 
wherein any type of instruction set may be supported and provided with a translation such that 
the instructions may be executed on any available processor). 

It would have been obvious to one of ordinary skill in the art to combine Stefaniak, 
Combs, and with Borrill for reasons discussed above in reference to claims 15 and 2. 

As per claim 7, Combs discloses the method of claim 3 further comprising the step of: 
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receiving the initial data from a first input/output device (col. 7 lines 46-65, "The 
computer 601 comprises.. .one or more input/output controllers 605, and a network controller 
606. These various components exchange data over at least one internal bus 607", wherein the 
input/output device passes data to the CPU for processing in accordance with the RAAU 
operating system call to provide the data needed to perform processing for that device). 

It would have been obvious to one of ordinary skill in the art to combine Stefaniak, 
Combs, and with Borrill for reasons discussed above in reference to claims 15 and 2. 

As per claim 8, Combs discloses the method of claim 3 further comprising the step of: 
passing the resulting data to a first input/output device (col. 7 lines 46-65, "The computer 
601 comprises... one or more input/output controllers 605, and a network controller 606. These 
various components exchange data over at least one internal bus 607", wherein communication 
occurs over the internal bus for the purpose of passing requests to the CPU as well as returning 
results to the input/output device via the communications bus and input/output controller). 

It would have been obvious to one of ordinary skill in the art to combine Stefaniak, 
Combs, and with Borrill for reasons discussed above in reference to claims 15 and 2. 

As per claim 9, Combs discloses the method of claim 8 wherein the step of passing the 
resulting data to the first input/output device further comprises the step of: 

passing the resulting data through an intermediary device, wherein the intermediary 
device is coupled to the first input/output device and to a second input/output device (col. 7 lines 
46-65, "The computer 601 comprises... one or more input/output controllers 605, and a network 
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controller 606. These various components exchange data over at least one internal bus 607", 
wherein the communications bus and the input/output controllers are intermediary devices that 
coordinate the processing of requests and data associated with the operating system calls). 

It would have been obvious to one of ordinary skill in the art to combine Stefaniak, 
Combs, and with Borrill for reasons discussed above in reference to claims 15 and 2. 

As per claim 10, Combs discloses the method of claim 9 wherein the step of passing the 
resulting data through an intermediary device, wherein the intermediary device is coupled to the 
first input/output device and to a second input/output device further comprises the step of: 

automatically adapting to a reallocation of the available processing resources among the 
tasks (col. 3 lines 9-35, "Each resource allocator system agent maintains a database of global 
network resource information and constantly communicates with all other resource allocator 
system agents that comprise the distributed resource allocator handling system to ensure that 
each resource allocator system agent has the same global network information"). 

It would have been obvious to one of ordinary skill in the art to combine Stefaniak, 
Combs, and with Borrill for reasons discussed above in reference to claims 15 and 2. 

As per claim 1 1, Combs discloses the method of claim 8 wherein the step of passing the 
resulting data to a first input/output device further comprises the step of: 

passing the resulting data to a mixed-signal device (Fig. 1 elements 605, 606, and 607, 
wherein it is interpreted that a mixed-signal device is any device capable of digital to analog 
conversion or vice versa, and the devices described above may serve as intermediary devices, 
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such as a routers and switches, and are capable of acting as such a digital to analog converter or 
analog to digital converter). 

It would have been obvious to one of ordinary skill in the art to combine Stefaniak, 
Combs, and with Borrill for reasons discussed above in reference to claims 15 and 2. 

As per claim 12, Stefaniak, as modified by Combs, discloses the method of claim 3 
wherein the step of allocating the available processing resources among the tasks is dynamically 
adjusted (col. 5 line 47 - col. 6 line 6, "The block labeled Available Processors in Fig. 4 indicates 
the processors available in the system to be assigned to Affinity Group objects. Thus, all 8 
processors shown in 48A through 48C are available to be assigned to Affinity Group objects 42, 
43, and 44"; col. 6 lines 7-25, "rules are specified that associate specific tasks with affinity 
groups", wherein Combs discloses monitoring the available global resources and changing the 
list as resources become available, and when taken in combination with Stefaniak would suggest 
reassigning tasks if processing resources become available and/or unavailable). 

It would have been obvious to one of ordinary skill in the art to combine Stefaniak, 
Combs, and with Borrill for reasons discussed above in reference to claims 15 and 2. 

As per claim 17, Stefaniak discloses [an apparatus comprising: 
a plurality of processors coupled to a bus (Fig. 2 element 26). 

Combs discloses the following limitations not shown by Stefaniak, specifically an 
input/output interface coupled to the bus (Fig. 6 element 605). 
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Stefaniak, as modified by Combs, discloses a plurality of input/output devices coupled to 
the input/output interface, the plurality of processors processing program code configured to 
perform a plurality of tasks, the program code comprising: 

program code configured to cause a first portion of the plurality of processors to interact 
with a first input/output device of the plurality of input/output devices (col. 6 lines 7-25, "rules 
are specified that associate specific tasks with affinity groups", wherein the rules *are 
customizable for association of processors with tasks and/or devices, such that processors are 
divided into groups and allocated accordingly); and 

program code configured to cause a second portion of the plurality of processors to 
interact with a second input/output device of the plurality of input/output devices (col. 6 lines 7- 
25, "rules are specified that associate specific tasks with affinity groups", wherein the rules are 
customizable for association of processors with tasks and/or devices, such that processors are 
divided into groups and allocated accordingly); 

wherein the first portion of the plurality of processors provide functionality as found in a 
first application-specific subsystem and wherein the first input/output device is the first 
application-specific subsystem (col. 3 lines 1-5, "An object of this invention is to provide both a 
user-interface and an application programming interface that give system administrators the 
ability to associate NT operating system tasks with specific processor groups, which are in turn 
associated with specific CPUs", wherein the processing rules are definable such that tasks 
associated with a specific input/output device are routed to the affinity group that is best suited to 
process the application tasks for that device); and 
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wherein the second portion of the plurality of processors provide functionality as found in 
a second application-specific subsystem and wherein the second input/output device is the 
second application-specific subsystem (col. 3 lines 1-5, "An object of this invention is to provide 
both a user-interface and an application programming interface that give system administrators 
the ability to associate NT operating system tasks with specific processor groups, which are in 
turn associated with specific CPUs", wherein the processing rules are definable such that tasks 
associated with a specific input/output device are routed to the affinity group that is best suited to 
process the application tasks for that device). 

Borrill discloses the following limitations not shown by Stefaniak or Combs, specifically 
program code configured to cause a second portion of the plurality of processors to emulate a 
specific microprocessor instruction set (col 3 lines 46-62, "The current invention is described 
herein in an embodiment for statelessly executing instructions written for multiple, different 
instruction set architectures on a single platform"). 

It would have been obvious to one of ordinary skill in the art to combine Stefaniak, 
Combs, and with Borrill for reasons discussed above in reference to claims 15 and 2. 

As per claim 14, Stefaniak, as modified by Combs, discloses the apparatus of claim 17 
further comprising: 

kernel program code configured to dynamically allocate the processing of the program 
code among the plurality of processors (col. 5 line 47 - col. 6 line 6, "The block labeled 
Available Processors in Fig. 4 indicates the processors available in the system to be assigned to 
Affinity Group objects. Thus, all 8 processors shown in 48A through 48C are available to be 
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assigned to Affinity Group objects 42, 43, and 44"; col. 6 lines 7-25, "rules are specified that 
associate specific tasks with affinity groups", wherein Combs discloses monitoring the available 
global resources and changing the list as resources become available, and when taken in 
combination with Stefaniak would suggest reassigning tasks if processing resources become 
available and/or unavailable). 

It would have been obvious to one of ordinary skill in the art to combine Stefaniak, 
Combs, and with Borrill for reasons discussed above in reference to claims 15 and 2. 

7. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Stefaniak in view 
of Combs in view of Borrill in view of Guyer et al (USPN 4,597,041) (hereinafter Guyer). 

As per claim 4, Guyer discloses the following limitations not shown by the modified 
Stefaniak, specifically the method of claim 3 wherein a first processor of the plurality of 
processors executes an input/output kernel program, the input/output kernel program including a 
first portion expressed using the first instruction set and a second portion expressed using the 
second instruction set (col. 17 lines 25-37, "kernel microcode includes at least a portion of the 
NOVA instruction set microcode and is responsive to single character commands provided from 
a terminal through SIO 210. Vertical microcode include microcode for the full NOVA, 
ECLIPSE, and MV/8000 instruction sets and is responsive to multiple character commands 
provided from a terminal"). 

It would have been obvious to one of ordinary skill in the art to combine the modified 
Stefaniak with Guyer since the availability of multiple instruction sets increases the capabilities 
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of a system. Specifically, executing a kernel such that it is compatible with multiple instruction 
sets allows the system to interact with many different types of devices, and eliminates certain 
hardware needs. For instance, a system with devices implemented in different instruction sets 
would normally require a specific processor for each instruction set. By allowing a single 
processor to execute instructions of different instruction sets, the need for an additional processor 
is eliminated, increasing the efficiency of that system. 



8. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Syed J Ali whose telephone number is (703) 305-8106. The 
examiner can normally be reached on Mon-Fri 8-5:30, 2nd Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Meng-Ai T An can be reached on (703) 305-9678. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

^ Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 305-3900. 



Conclusion 





Syed Ali 
January 15, 2004 




